A large amount of oily sludge is produced in the oilfield production process. The harmful substances contained in sludge can cause great harm to the atmosphere, soil, water and human body. With the deepening of people's understanding of the hazards of sludge, the environmental law in our country is further perfected and perfected. The treatment of sludge has become an urgent problem to be solved. Now commonly used sludge treatment technology is mainly solvent extraction technology, curing technology, hot water washing technology, but these technologies have some limitations, such as high energy consumption, secondary pollution, long treatment cycle. The complexity of the sludge component determines that the single treatment method cannot realize the harmless reduction, reduction and resource recovery of the sludge treatment. The integrated sludge treatment method will be the development direction of the future sludge treatment technology.
INTRODUCTION
In the process of oil extraction, transportation, storage and processing, a large amount of oily sludge will be produced. The composition of the sludge is very complex, mainly composed of oil-in-water, water-in-oil and suspended solid impurities, and contains a large amount of asphaltenes, waxes, colloids, suspended solids, salts, corrosion products, bacteria and the like, Investment in the coagulant, corrosion inhibitors, scale inhibitors and other water treatment agent, is an extremely stable system of nature.
CHINA'S SLUDGE PRODUCTION AND ITS HARM
The survey data show that the Shengli Oilfield transfer stations, joint stations each year to clean up about 15 million t of oil sands, plus at least 300,000 t of oil and silt are produced in the whole oilfield every year after the oil recovery from the oilfields in the whole country [1] . The oilfields in Henan Province produce about 1.8 × 104t of oil sludge per year [2] ,and the total amount of sludge in Daqing oil reaches 500 × 104m3 [3] . Oil sludge stored in Liaoheoil fields is about 20 × 104t, and is also increasing at a rate of about 5 × 104t per year [4] . According to incomplete statistics, China has an annual output of more than 8 million tons of sludge, which has the characteristics of complexcomposition, extensive sources, huge quantities, strong environmental hazards, high treatment costs, and great difficulty [5] . Oily sludge in the oilfield cannot be treated in time, which will affect the production area and the surrounding environment in varying degrees.
It contains a large amount of hydrocarbons. It is well-known that many of the aromatic hydrocarbons are mutagenic, teratogenic and carcinogenic. They can cause serious damage to human health through direct or indirect routes. Polycyclic aromatic hydrocarbons on the human body's main parts of the respiratory and skin hazards, people are long-term PAH contamination of the environment, may cause skin cancer, lung cancer and stomach cancer. After entering the farmland, some harmful substances in the sludge will be absorbed by the crops and enriched step by step in the plants and animals through the food chain, eventually leading to various diseases and threatening human health [6] [7] .
The flow of oil into the river, so that dissolved oxygen in the water are not supplemented. At the same time, when the oil itself is degraded by microorganisms, it consumes a large amount of oxygen, causing serious water shortage and aquatic ecosystem destruction, seriously affecting the aquatic life. Nutrients, in turn, eutrophic water and cause red tides and green tides in the coastal waters.
OIL SLUDGE TREATMENT METHOD AND TECHNOLOGY STATUS TUO
At present, many researches have been done on the technology of sludge treatment. These technologies include solvent extraction, hot water washing, thermal decomposition, microbial treatment and ultrasonic washing, some of which have been industrialized.
Solvent Extraction Technology
Extraction and separation method is a research abroad and has successfully applied a method of sludge treatment. Extraction technology is the use of oil is not easy to dissolve in water but soluble in organic solvents principle, the organic solvent to extract the oil sludge, due to the density of water and organic solvents, the density of water and sediment in the container at the bottom, the organic solvent dissolving the oil is suspended above the container due to its lower density and then cleaned up uniformly.
This separation process can solve the problem of environmental pollution of oily sludge in oilfields and provide a reference route for other sludge treatment with high content of organic matter to transform organic pollutants into usable resources so as to eliminate pollution, it is one of the effective measures for oilfield environmental protection. However, this method has the problems that it has a long process, a complex process, and a high processing cost, which needs to be further improved.
Curing Technology
The sludge is mixed with a given amount of chemical additives to cure it by creating complex physical or chemical reactions so that the hazardous substances in the sludge are blocked in the solids and the sludge becomes stable and harmless. The advantages of this technology are that it can reduce the contamination of soil by the harmful substances in the sludge, and has the advantages of simple equipment and low processing cost; the disadvantage is that the material needs to be added in a large amount, the curing range is limited, all the crude oil is lost, and the potential pollution exists.
Hot Water Washing Technology
Hot water washing method is the United States Environmental Protection Agency priority to deal with oily sludge method, the domestic mainly for the treatment of oily soil. Hot water washing technology is the use of alkaline water dissolved in a certain amount of alkaline water to fully wash the sludge, and then through the centrifugal separation of the washing liquid and soil, the general washing temperature was controlled at 70 ℃, liquid-solid ratio of 2: 1, washing time 20 Minutes, the oil content of 30% of the soil can be washed to a residual oil rate of 0.3%. Mixed alkali can be cheap inorganic base and inorganic salts, but also the choice of cheap washing powder. The technology should pay attention to the use of washing liquid treatment, if not handled properly will cause secondary pollution.
Thermal Decomposition Processing Technology
Thermal decomposition of sludge technology is in the high temperature, anaerobic conditions, the depth of heating the sludge, oil sludge volatile components and soil separation, and then cool the collection of volatile oil. Thermal decomposition treatment technology is currently used abroad for the decontamination of oil sludge another means, is a modified sludge high temperature treatment. European patents, U.S. patents, and Norwegian oil companies all have process technology for the technology. The disadvantage of this method is relatively high energy consumption, a considerable technical content, and the reaction conditions require a higher degree of operation is more complicated, the heating process is likely to cause secondary pollution needs to be further improved.
Biological Treatment Technology
Bioprocessing technology mainly refers to the microbial use of petroleum hydrocarbons as a carbon source for assimilation degradation, its final complete mineralization, the conversion into harmless inorganic substances (CO2 and H2O) process. Biological treatment processes include: Tillage, composting, bioreactor method.
Geotechnical methods are often used to treat petroleum sludge and oil cuttings.
Composting is a process of mixing and placing oily waste with appropriate materials and piles to make use of natural microbes to degrade petroleum hydrocarbons.
Bioreactors are vessels that dilute petroleum sludge to a nutrient medium to make it muddy.
Biological treatment technology without adding chemicals, low energy consumption, low processing costs, but using this method requires long time sludge processing, screening of microorganisms is also very demanding, it is difficult to achieve industrialization.
Ultrasonic Oil Removal Technology
Ultrasonic deoiling technology is the use of ultrasonic cavitation to destroy the internal structure of sludge, reduce oil adhesion to the soil, and ultimately the separation of oil and soil. There are four kinds of additional effects [8] ,namely turbulence effect, perturbation effect, energy dissipation effect and interface effect in the entire process of ultrasonic oil dewatering. On the one hand, these four effects can reduce the thickness of the oil layer and accelerate the entire oil and sand cleaning system Liquid-solid mass transfer process; on the other hand, the ultrasonic cleaning fluid can make intense turbulent motion, resulting in a lot of vortex, increasing the mixing effect, the oil on the surface of oil sands under the action of sound pressure and liquid micro-jet was hit, Collapse and quickly stripped and emulsified, so that oil and silt to be separated.
Although the above sludge treatment technology has achieved some success, but in the process of industrial application there are some limitations.
COMMON SLUDGE TREATMENT TECHNOLOGY PROBLEMS
Oil sludge treatment technology, it has a wide range of methods and have their own characteristics, but only by a single method and technology is difficult to meet the current environmental requirements. At the same time, it is also an important index for evaluating the advantages and disadvantages of sludge treatment technology to recover and utilize the useful components in sludge. Common sludge treatment techniques often have the following problems.
High Energy Consumption
Sediment has a strong adsorption capacity for petroleum, so if the sludge must be separated completely, it must be carried out under high temperature, such as hot water washing technology, and thermal decomposition technology. When using this technology to treat sludge, large amounts of steam and hot water are required to heat and wash the oil sludge, which results in high energy consumption of the sludge treatment.
Easily Lead To Secondary Pollution
The use of solvent extraction techniques for the treatment of oily sludge requires the use of large amounts of extractants, which may also have an impact on the environment. Thermal decomposition of sludge treatment technology, the resulting gas will contain sulfur dioxide and other harmful substances, will cause secondary pollution of the air.
Low Resource Recovery Rate
As oily sludge, the average oil content of 10 to 25%, and some even up to 20 to 30%. In the current situation of scarce resources, it is the best way to dispose the oil in oil sludge to realize resource treatment while realizing economic, environmental and social benefits. However, at present, no suitable and high-recovery method has been developed technically.
Low Comprehensive Utilization
Simply using physical and chemical methods of separation of oily sludge can not fully meet the environmental requirements, treatment products can not be a good comprehensive utilization.
SLUDGE TREATMENT TECHNOLOGY DEVELOPMENT
Oil sludge is a concomitant product of petroleum production and one of the major sources of oil production. It is also a major problem that affects the quality of oilfields and the surrounding environment. However, from another point of view, oily sludge is not only a waste generated in the oilfield production process, but also a resource. If we find out a set of economic and practical methods to detoxify the oily sludge and recover the residual oil, then It will not only produce certain economic benefits, but also reduce pollution and bring about huge environmental and social benefits.
